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DREWS INSTITUTIONALIZED DIVVY ECONOMY

by

George B. Dantzig

In this variant of an economy considered by W. P. Drews there
are r resource groups each of which sells their basic resource (e.g.,
labor, oil, coal) to n industries (activities) that produce censumer
goods. By adjusting the (relative) prices (Al, Az, oFH F Ar) that
they charge for their resources, they can alter the proportions
(Yl, Yos e s yr) of total money flows they recieve relative to one
another. By tradition, the political process, or by arbitration the
proportions vy are given. Ownership of the resource groups is in
the hands of s consumer groups each of whom may own wholly or part
of a resource group. For our purposes the money flows (Yl, Yor oo s Yr)

are transferred in some known way to the consumer groups and result in

(6 NS h kel i Gs) being the known given relative money flows to the

1 72
8 consumer groups. The cost of resource inputs (which includes the

cost of labor), however, can affect the prices of n types of consumer
goods and therefore can affect the total cost that each consumer group
must pay-out to buy their characteristic bill-of-goods, 1If the latter
cost i~ too high a consumer group will attempt to alter (recuce) the
proportions of the population (ul, Hos eee s us) aligned with it. For

any selected set of resource prices (Al, viv B Ar), it may not be

possible, however, for all consumer groups to adjust their sizes uj



simultaneocusly to acheive an exact balance between the revenues each

receives and each pays out to purchase consumer goods. Our purpose
will be to show, however, that we can '"divvy'up the economy according
to any preassigned money flow amounts (Yl, Yoo see s Yr)’ (61, 62, 080 5 és)

and can find prices ( A e Xr) and sizes (ul, s cee s us)

ST
so that the implied cost of the consumer goods for each consumer group
is in exact balance with its revenues,

The s-consumer groups are assumed to have characteristic

consumption vectors C C2’ oo » C of n types of consumer goods

Y s

expressed in absolute terms per person (Cj > 0 are column vectors).
The economy will be assumed to consist of n activities that produce

n types of consumer goods inter-related by a square Leontief type input-

output matrix L. The level of activities X thus satisfy:

8 s

(1) IX=§ C ou =cyu , Vo, =1, p, >0,

- 373 o 3 3
i=1 3

We now assume that the kth consumer good activity must purchase (per

unit of activity level) R, > 0 units of basic resources 1i. Thus

ik

the total cost of purchases of all basic resources per unit of activity
r
k is E} A, R . The row vector of costs of all n activities
i ik
i=1 r
= L BN . h
per unit level is iéa Ai Ri where Ri (Ril’ RiZ’ , Rin) The

implicit prices for consumer goods Y thus satisfy:
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(2) YL= )] ) R =1R $oa, =1, >0
e ’ L 1

The various relations may be usefully displayed in tableau form:

Consumer-goods Consumer
production levelsi group size
X u
— e -———— -
Leontief square gCharacteristic
input-output . bill of goods:
matrix:
Consumer Goods: Y L = c
(implicit prices) =
: //,16
Resource Prices: A R — LY Money flows
Resource Inputs

where ¢ 1is the scalar proportionality factor. Thus from our
definitions the revenues received for the i-th resource must satisfy

for some choice of scalar factor £

(3) Ai RiX = lyi for 1= (1, ... , r)

and the expenditures for consumer goods by the j-th consumer group

must satisfy for the same choice of scalar factor 2

4) YCj My = lGj for 3 =(Q, ..., 8)

where the equality of the scalar factors can b~ shown from (1) and (2).

Substituting the values of X and Y from (1) :nd (2) we have

(5) A Ry il len b= Ly, for 1= (1, ..., 1)

(6) ARL “Cu = 26 for § = (1, ... , 8)




e

If we cet

[Mij] - [Ri L-l Cj] vhere M is r x s ,

then (5) and (6) simply state that we seek a ) in the simplex
r : :

s=0y 20, B A
i=1

such that the rescaled matrix [)

s
=1} anda u in the simplex T = {u|u, > 0, 2 u, =1}
i j- j=1 3

] has row sums proportional to

1 Mg Yy
Yy = (Yl, Serlls yr) and cclumn sums proportional to § = (61, 500 H 65).

Theorem: Given M > 0 and 1y = (Yl, 000 Yr) >0,6= (61,..., 68) > 10,
Iy = ZGJ, then there exist X € S, W€ T and a scalar 2 such that

? M Mij by = zej,gj A Mij My = by, for 1=(, ..., r) and

J = (l) cee s).

Proof: Starting with any X ¢ S determine a mapping of X » neT by

s s
setti '= 6§,/ A, M,, and = ' u' for j =1, ... s.
ng My 3 E 1 M5 by uj/jg1j j > ’

i=1

r s
S Simplex: {A] 2 A = 1, A > 0} T Simplex: {u] }) hy = ) Iy s > 0}
_— 1=1 — =

ek 5o

e A A B LA Pt i 0
e i




5.
_ _ 8

Next map bakc this u > A €S by A' = Yi/ E Mi Hy and set

r 3=1 .
Xi = Xi/ E )\i for 1 =1, ... , r. The composite of the two successive

i=1
mappings is a mapping in S: A -+ X - which is clearly continuous in 2
if Mij > 0. By the Brouwer Fixed-Point Theorem, there exists a A such
that X = \. Q.E.D.
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